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Ðàññìîòðèì èíòåãðàëüíûé îïåðàòîð:

y = Af =

1∫
0

A (x, t) f(t) dt. (1)

Îáîçíà÷èì:
A1(x, t) = A(x, t), åñëè {0 ≤ t ≤ 1/2− x, 0 ≤ x ≤ 1/2},
A2(x, t) = A(x, t), åñëè {1/2 + x ≤ t ≤ 1, 0 ≤ x ≤ 1/2},
A3(x, t) = A(x, t), åñëè {0 ≤ t ≤ −1/2 + x, 1/2 ≤ x ≤ 1},
A4(x, t) = A(x, t), åñëè {3/2− x ≤ t ≤ 1, 1/2 ≤ x ≤ 1},
A5(x, t) = A(x, t), åñëè {1/2− x ≤ t ≤ 1/2 + x, 0 ≤ x ≤ 1/2} è
{−1/2 + x ≤ t ≤ 3/2− x, 1/2 ≤ x ≤ 1} .

Áóäåì ïðåäïîëàãàòü, ÷òî ∂k+l

∂xk∂tl
Ai(x, t), (i = 1, ..., 5) íåïðåðûâíû

â ñâîèõ îáëàñòÿõ, (k + l ≤ 2, ïðè÷åì, åñëè k + l = 2, òî k = l = 1).
∂
∂xAi(x, t), (i = 1, ..., 5) íåïðåðûâíî äèôôåðåíöèðóåìû â ñâîèõ îáëà-
ñòÿõ, ïðè÷åì
A5(x,

1
2 − x+ 0)− A1(x,

1
2 − x− 0) = a,

A5(x,
1
2 + x− 0)− A2(x,

1
2 + x+ 0) = b,

A5(x,−1
2 + x+ 0)− A3(x,−1

2 + x− 0) = c,

A5(x,
3
2 − x− 0)− A4(x,

3
2 − x+ 0) = d,

ãäå a, b, c, d � ïîñòîÿííûå.

Òî åñòü ÿäðî A (x, t) ìîæåò áûòü èìååò ñêà÷êè íà ñòîðîíàõ êâàäðàòà,
âïèñàííîãî â åäèíè÷íûé êâàäðàò.
Â ðàáîòå èçó÷àåòñÿ ðàáîòû ÿâëÿåòñÿ îïåðàòîð (1). Äëÿ íåãî äîêàçûâàåòñÿ
àíàëîã òåîðåìû Æîðäàíà�Äèðèõëå.
Â ïðîñòðàíñòâå âåêòîð�ôóíêöèé ðàññìàòðèâàåòñÿ îïåðàòîð:
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z = Bg =

∫ 1
2

0

B(x, t)g(t) dt, 0 ≤ x ≤ 1

2
, (2)

ãäå z(x) = (z1(x), z2(x), z3(x), z4(x))T , g(x) = (g1(x), g2(x), g3(x), g4(x))T ,

B(x, t) =


0 A(x, 12 − t) A(x, 12 + t) 0

A(12 − x, t) 0 0 A(12 − x, 1− t)
A(12 + x, t) 0 0 A(12 + x, 1− t)

0 A(1− x, 12 − t) A(1− x, 12 + t) 0

 .

Â [1] äîêàçûâàåòñÿ, ÷òî (1) ýêâèâàëåíòíî (2).
Òåîðåìà 1. Äëÿ îïåðàòîðà B−1 ñïðàâåäëèâî ïðåäñòàâëåíèå:

B−1z(x) = Pz′(x)+a1(x)z(0)+a2(x)z

(
1

2

)
+a3(x)z(x)+

∫ 1
2

0

a(x, t)z(t) dt,

(2)

Sz(0) + Tz(
1

2
) +

∫ 1
2

0

a(t)z(t) dt = 0. (3)

ãäå ai(x), i = 1, 3, a
′

3(x), a(x) � íåïðåðûâíûå ìàòðèöû�ôóíêöèè, êàæ-
äàÿ êîìïîíåíòà ìàòðèöû a(x,t) èìååò òàêîé æå õàðàêòåð ãëàäêîñòè,
÷òî è êîìïîíåíòû Bx(x, t), S, T �íåêîòîðûå ïîñòîÿííûå ìàòðèöû
4× 4.

Íàõîäèòñÿ ðåçîëüâåíòà îïåðàòîðà A:

Òåîðåìà 2. Åñëè Rλ ñóùåñòâóåò, òî Rλf = v(x), ãäå

v(x) = z1(x), ïðè x ∈ [0,
1

2
], è v(x) = z3

(
x− 1

2

)
, ïðè x ∈ [

1

2
, 1], (4)

z1, z3 - ïåðâàÿ è òðåòüÿ êîìïîíåíòû âåêòîðà z(x), óäîâëåòâîðÿþùåãî
ñèñòåìå (3), (4).

Òàêæå äîêàçûâàåòñÿ îáðàòíîå óòâåðæäåíèå:

Òåîðåìà 3 Åñëè λ òàêîâî, ÷òî îäíîðîäíàÿ êðàåâàÿ çàäà÷à äëÿ (3),
(4).) èìååò òîëüêî íóëåâîå ðåøåíèå, òî Rλ ñóùåñòâóåò è îïðåäåëÿåò-
ñÿ ïî ôîðìóëå (5).

Îñíîâíîé ðåçóëüòàò:

Òåîðåìà 4. Åñëè f(x) ∈ ∆̄A, ãäå ∆̄A - çàìûêàíèå ïî íîðìå C[0, 1]
îáëàñòè çíà÷åíèé îïåðàòîðà A è f(x) ∈ V [0, 1], òî

‖f(x)− Sr (f, x)‖∞ −→r→∞∞
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